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CEPHALOPODA OF THE KERMADEC ISLANDS. 

BY S. STILLMAN BERRY. 

Introduction. 

The Kermadec Islands comprise a small archipelago of volcanic 
origin, situated in the South Pacific Ocean northeast of New Zealand, 
to which politically they belong. Being olT the beaten path of 
commerce, they have been rarely visited, and it is only very recently, 
through the activity of various antipodean investigators, that we are 
beginning to gain any extended knowledge of their fauna. 

So far as eephalopods are concerned, the only species of the fauna 
known until the last year or two an* the three octopods which the 
Challenger dredged from very deep water in the neighborhood in 
1S74, and which were therefore reported upon by Hoyle in 1SS.5 ’Mi. 

In the spring of 1913 the present writer received from Mr. \\ H. B. 
Oliver, of Auckland, a small, but what proved to be a very well- 
worth-while collection of eephalopods taken on Sunday Island, tin* 
most important member of the group, by Mr. Oliver himself, Mr. Tom 
Iredale, and Mr. H. S. Bell, in 190S and 1910. At tin* request of the 
sender this collection was “worked up” and reported upon in the 
Transactions of the Xac Zealand Institute for June*, 1914, but owing 
to certain exigencies of preparing and publishing the paper, it proved 
impossible to provide illustrations adequate to t ho material described. 

Some months later and too late to be reported upon simultaneously 
with the earlier specimens, Mr. Oliver forwarded me another small 
vial of eephalopods, collected as wen* souk* of the moM unusual 
species in the first lot, by Mr. R. S. Bell, in 1910. Being exceedingly 
anxious to secure additional material of the practically unique 
Xcrnatolampas rujnlis and Ahraliopsis astral imata for further investi- 
gation, I overhauled the new specimens with eagerness. Though in 
this particular my quest was not fulfilled, the disappointment was 
more than tempered by finding two species of genera not represented 
in the first collection. In fact, the collections supplement one another 
in such an interesting way that a report upon the second necessarily 
involves a greater or less consideration of the first. The present 
paper, therefore, is practically a monograph of tin* cephnlopod fauna 
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of the* Kermadee Islands as known to date*. I have 1 so indicated in 
the title. At. t lit* same time the opportunity appears propitious for 
publishing a few sketches and other illustrations additional to those 
given in my earlier paper, and I trust the delay has not robbed 
them of value. 

The new material reported comprises thirteen specimens, which I 
find to be referable to seven species and the same number of genera 
and families, as follows: 

1 Argonauta species (young). 

2 Polypus species (young). 

1 Onychotcuthis banksii (Leach) (young). 

1 Lampadiotcuthis megalcia new genus and species. 

1 Abraliopsis ? (young). 

0 Eucleoteuthis species (young). 

1 Mcfjalocranchia pardus, new species. 

The two species thus added to the previous list appear to be new 
to science. One of them is so divergent from anything we know 
that it is being made the type of a new genus and family. It 
i> somewhat surprising to find this form similar in many superficial 
peculiarities to the wonderful Xcmatolampas rcgalis previously 
described from Mr. Oliver’s material, and scarcely inferior in interest 
to its predecessor, even though the actual relationship of the two 
does not appear an especially close one. For further observations 
on these species of a somewhat general interest, I would refer the 
reader to the concluding remarks offered in connection with the 
description of L. megalcia. 

Altogether the results of the exploration of the Sunday Island 
beaches by Messrs. Oliver, Iredale, and Bell have been without 
precedent, so far as tin* littoral capture of cephalopods is concerned, 
and inevitably causes one to ponder what ultimate harvest this 
wonderful region holds in store for the teuthologist, that a mere 
glimpse of wave-bound wrack from a single beach should prove so 
astonishing. 

A complete list of all the cephalopods thus far known from the 
waters of the Kermadec Islands, with the number of specimens 
reported on, is given in the following table: 

Synopsis of tiik Cephalopoda of tiie Kekmadec Islands. 

Depth in Hoyle Iredale Perry Perry 

fathoms. INS. >86. 1910. 1914. 1916. 

Family Cihuotfcthida: — 

Stn u rot ruth ix in ea n gc u xi x 
(Hoyle) 


600 


1 


1910. j 


NATURAL SCIENCES OF PHILADELPHIA. 


47 


Depth in 
fathoms. 

Family Ampihtkktid.e — 

.1 /// pfi it ret us pc lag i r u s 

Hoyle .720 

Fan i i ly A in ion a uti da: — 

Aryonuutti argo Linne 
Argonauta nodosa Solamler 
*1 rgonauta (species) 

Family Polypodid.k — 

Polypus oliveri Berry shore 

Polypus ktr m a deci n s / a 
Berry 

Polypus (youiiK of various 
>pede>) 

Moschitrs challcng* ri Berry 030 

Family Spiiulida: — 

Spirnla spiruln (Linne) ... 

Family < )nyciioteitiiid.k — 

On y chat c u this ha ttksi i 
(Lench) 

Family Lycotei/tiiidj: — 

A t matt) l a m p a s regal is 
Berry 

1 amily Lampaoiotkitiiidi;— 
Lnmpmlintt at ft is meyult in 
Berry 

Family ILnoplotkctiiid.!-: - 
Ahrttlin astrolinvntn Berry 
Akrnltopsis > peril**) . .. . 

Family O.mm \stiu:piiii>.k 
St Jit not • at ft is hortrnmii 
L< -Minin 

Purl toll at ft is (spe *ies 

Family ( Vv.wimn.B — 

Mt yttf ne rn n eft i a parti us 
Berry . 

Family \ aitii.ii> e — 

Xu at Has pompdtns Lililie 
A a a 1 1 1 a s marram pftal us 
Sowerl >y 


Ilovle Ireilale Berrv Berrv 

lsso-so. lino. n»i i. 11*10. 
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ported 3 •*» ♦ -I Li 

'flit* fauna out lined in ihr table may convenient l\ l >« ‘ summarized 
i> follows: 
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New Tkhms Proposed. 

Flic following taxonomic terms arc used for the first time in the 
present paper: 

Afoschitcs chnUcngcri , new name (for Hlcdonc verrucosa Hoyle, 18SG, 
in part, not of Yen-ill, 1881). 

Lampadioteulhida\ new family. 

Lampadiotcuthis megahin. new genus and species. 

Kuclcotcuthis , new genus (for Syniplectoleuthis luminosa Sasaki, 1915). 
Megalocranehia pardus , new species. 

Yerrillileuthis , new genus (for Desmoteuthis Vcrrill, December, 18S1, 
in part, not of Yerrill, February, 18S1). 

Systematic Review of the Species. 

Order DIBRAN CHIATA. 

Suborder OCTOPODA. 

Family CIRROTEUTHID^E. 

G< inis STAUROTEUTHIS Verrill, 1879. 

1. Stauroteuthis meangensis (Hoylr, 1885). 

1SS5. Cirrotuithis nuangensis Hovle, Ann. and Mag. Nat. Ilist-., (5), If), 
p. 234. 

1885. Cirrotcuthis meangensis Hoyle, Proe. Roy. 8oo. Kdinb., 13, p. 111. 
ISM). Cirrotcuthis meangensis llovle, Challenger Rep., p. G3, pi. 9, figs. 

12, 13; pi. 11, figs. 1,2; pi. 13 ‘ figs. 5, 0. 

1904. Stauroteuthis mtnngensis Hoyle, Hull. Mus. Comp. Zook, 43, p. 5. 

One young specimen was taken by the Challenger in GOO fathoms, 
north of the Kcrmadec Islands. 

Family AMPHITRETIDJE. 

Genus AMPHITRETUS Hoyle. 18S5. 

2. Amphitretus pelagicus Hoyle. 1883. 

188"). Amphitretus pelagicus Hoyle, Ann. and Mag. Nat. Hist., (5), 15, p. 235. 
1885. Amphitretus pelagicus Hoyle, Narrative Chalk Exp., 1, p. 271, fig. 100. 
1885. Amphitn tus pelagicus llovle, Proe. Roy. Soc. Edinb., 13, p. 113, fig. 
1880. Amphitn tus pelagicus Hoyle, Challenger Rep., p. 07, pi. 9, figs. 7-9. 

The type locality of this species is 29° 55' S. Lat., 178° 14' W. 
Long., off the Kcrmadec Islands. Here one specimen was dredged 
by the Challenger in 520 fathoms. 

Family ARG ONAUTIDJE. 

Genus ARGONAUTA Linn*. 1758. 

3. Argonauta argo I.innG 1758. 

1758. Argonauta Argo Linne, Sysl. Nat., ed. X, p. 708. 

1910. Argonauta argo Iredale, Proe. Malae. Soc., 9, pp. 70, 72. 

1915. Argonauta argo Oliver, Trans. N. Z. Inst., 47, p. 500. 

Iredale and Oliver record a few shells of this species washed up on 
the beaches of Sunday Island. Comparison should probably be 
made with .4. pacifica Dali and A. grandiformis Perry. 
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4. Argonaut*. nodosa Soland.r, 1 

17SG. Argnnautn undo. sa SolntulfT, Portland ('at., p. ’.Mi, No. ‘21*20. 

1910. Aryonnultt nodosa Iredale, Prnr. Malar. So<\, 9, j>p. 70, 72. 

19ir>. Argouauta nodosa Oliver, Trans. N. Z. lnsl., 47, p. ."»(>< ). 

Both Iredale anil Oliver -tale that animals and shells of this speeio 
are occasionally washed to land at Sunday Island. 

Argonauta species. PI. VI, fin. I. 

1914. Aryotutula ^p. Merry, Tr:m<. X. Z lu-l, 10, p. I .’la. 

A very small female without a shell [S. S. B. 420J collected hy 
Bell in 1910 is presumably the same species as the specimens already 
reported in the paper cited. A photograph of one of the former 
specimens, showing the hretocntylus in situ within the mantle 
cavity of the female, is now given as fig. 1 on Plate YJ. 

Oliver (19i:>, p. otjO) suggests that these specimens are to he 
referred to A. nodosa Solander. 

I 'an lily POLYPODID^ 
lirtu. POLYPUS SrlfM ir!. r. 17M 

5. Polypus oliveri B*rry, PI. VI. fin - 

1914. Polypus olivt ri Merry, 'Iran-. X. Z. In-i., 10. p. 1BG. 

191a. Polypus alinri nliver. Tran-. X. Z. In-1 , 17, pp. oGO. f>G1. 

As this species has not hern figured, the matter is remedied by tin 1 
photograph reproduced in the accompanying plate. 

6. Polypus kermadeccnsis B* rr . em 

1911. Polypus h rmadt a /<. / M» i r\ . Tran-. X. Z. In.-U. 10, p. IBs. pp. 7, V 

Polypus Yotn*r 

Two very juvenile Polypi in tin* -econd eolleelion cannot yet be 
determined [S. S. B. 13 1|. 


fa. MOSCHITES S. Iir . I.l.-r, 17 s| 

7, Moschites challcngeri r<« a .< 

ISM>. PA> doto nrrnroio 1 1 « >\ 1« . in purl, t ’ti’illeiiger Hep , p. 1M1 no I of 
\ « Trill. Mull. Mil" (‘mop Zool , s. p l()."> 

One specimen uih dredged < »I I tin* Krrmaders in 930 fathom** b\ 
the ('hulU tup r, arid reported b\ Ilo\|e a** the \tlantie M. nrnmt.su 
(Yerrill). I have long I < *1 1 grave doubt « a- to the corrertne-- of 
Hoyles determination. The Kermadec l-lands and the eastern 
coast of the ( nited Stalls are localities -o extremely remote and 
isolated from one another, that -ueh an anomalous distribution for 
a crawling, bot tom-loving -pecie- of thi- -ort -inns a priori at least 
doubtful. Fortunately we ha\e Ho\le - expre-- statement that the 
(’/ inlhtujir specimen “ha- the ixtremity of the hcciocot \ li/ed arm 
l 


PROCEEDINGS OF THE ACADEMY OF 


[tvi.., 


50 

formed lik(‘ that of an Octopus rather than like that of an Elcdonc , 
as .shown in VerrilPs figure.” In the light of our present knowledge 
that even relatively slight differences in the structure of the hecto- 
cotvlus are important in distinguishing species, there is evidently 
available here a suflicient diagnostic character to separate the two 
forms. A new name therefore seems expedient for the Kcrmadee 
species. 

Suborder DECAPOD A. 

Division MYOPSIDA. 

Family SPIRULIDiE. 

Genus SPIRULA Lamarck, 1799. 

8. Spirilla spirula (Linn6, 175s). 

1758. Xautilus spirula Linnc, Syst. Xal., cd. X, p. 710. 

1010. Spirula spirula lredale, Proc. Mulac. Soc., V), ])]). 70, 72. 

1015. Spirula spirula Oliver, Trans. X. Z. Inst., 47, p. 558. 

Oliver states that dead shells are abundant on the Sunday Island 
beaches, occasionally with portions of the animal. 

Division CEGOPSIDA. 

Family ONYCHOTEUTHID2E. 

Genus 0NYCH0TEUTHIS Lichtenstein, IMS. 

9. Onychoteuthis banksii (Leach, 1817). 

1M7. Loligo iSanskii Leach, Zool. Mise., 3, p. 141. 

1820. Onychoteuthis Jianskii Ferussae, Annales Sci. Xat., (1), 7, p. 151. 
1014. Onychoteuthis banksii Berry, Trans. X. Z. Inst., 40, p. 130. 

A young specimen of this species is in the present collection 
L S. s/li. 422]. 

Family LYCOTEUTHID^E. 

Genus NEMATOLAMPAS Horry, 1913. 

10. Nematolampas regalis Horry, 1913. PI. VII; PI. VIII, Rk. 

1013. Xematolampas regalis Berry, Biol. Bull., 25, p. 208, text fig. 1. 

1014. Xematolampas regalis Berrv, Trans. X. Z. Inst., 40, p. 140, text fit's. 
1-4. PI. IX. 

Sketches are now given of one of the curious hood-shaped suckers 
which appear along tin* distal regions of the arms, and also of a 
portion of tin* gladius (figs. 1-3). 

The gladius of this species, as shown by a few fragments extracted 
from the poorly preserved paratype (S. S. B. 410), is exceedingly 
slender and consists of little but the narrow rhachis. The wings 
are narrow and set very obliquely, so that the ventral concavity is 
unusually narrow and deep. They finally terminate in a very 
small, delicate, spoon-shaped cone, which is supported by a small, 
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solid, distinctly bulbous swelling at the extreme base of the slender 
rhachis (figs. 2, 3). 



Fig. 1 . — Xenial at am pas regal is, camera sketch of sucker from distal portion of 
right third arm [400], from mount in balsam, X 70. 

Fig. 2 . — Xenialolampas reijatis , oblique ventral view of posterior extremity of 
gladius [410], camera drawing, X 20. 

Fig. 3. — Oblique dorsal view of same, same scale. 

Family L AMPADIOTEUTHIDJE new family. 

Squids of small size, with terminal, sagittate fins. Arms with 
two rows of suckers. Tentacle clubs with four rows of suckers. 
No hooks present on either arms or tentacles. Unreal membrane 
eight-pointed. Cvladius with lateral wings, but no terminal rune. 
Luminous organs present in the pallial chamber, on the* eyeball, 
along the stalk of the tentacles, and at the base of the tentacles. 

For the present the characters of the new family must In* drawn 
from those of tin* type griuis alone, so no doubt important emenda- 
tion must later take place. 

I would tentatively place tin* LtimpiuiiolnUhnhv between the 
Lifcotf iilliidu on the one hand and tin* Knoploti ulhulu on the other. 
The group cannot be referred to the LijcotcHthiilw on account of the 
cut indy different construction of the gladii. Some teuthologists 
may prefer to place it with the EnoplolcuihicUv, but it seems to me 
t hut the complete lack of hooks or modified suckers on either tenta- 
cles or arms produces an anomaly fatal to this arrangement. Of 
course a fuller knowledge of the anatomy of all these forms than is 
now possible is as likely a< not to bring about an entirely different 
classification, but 1 think the one adopted is for the meanwhile the 
most reasonable. 
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(tcnui* LAMPADIOTEUTHIS new rpiiiim. 

Body loliginiform. Fins broad, subsagittato, terminal; slightly 
surpassing the body posteriorly. 

Arms with two rows of minute suckers, but no hooks. Tentacle 
clubs not expanded; armed with four rows of small suckers. 

Buccal membrane eight-pointed, pale in color, but dotted with 
munerous dark chromatophores between the trabecula 1 . 

Photogenic organs richly developed; their distribution being as 
follows: 1. One at the extreme bast 1 of each tentacle and four 

along the stalk. 2. A longitudinal series of three large organs on 
tin* ventral side of tin 1 eyeball (of which the median is notably the 
smallest) and a single similar organ on the 
eyelid just back of the opening. 3. Five in- 
trapallial organs, including 2 anal, 2 branchial 
(very large), and 1 abdominal organ. No 
luminous organs have been identified any- 
where in the outer integument of the arms, 
head, or mantle. 

Gladius comprising a rapidly tapering rha- 
ehis, free in front, but with delicate, somewhat 
broadly angular wings along its posterior two- 
thirds. 

Type . — The following species. 

11 Lampadioteuthis megaleia new species. PI. VIII, figs. 1-4. 

Animal small. Alantle firm, fleshy, cylindro- 
conic in outline; in front rather flaring, 
thence tapering quickly to a point. Fins 
large and fairly thick in proportion to the 
small size of the body; slightly more than 
half as long as the mantle; each fin about a 
fifth longer than wide; strongly united, in the 
median line posteriorly, where they extend 
slightly past the tip of the mantle; triangular, 
the posterior margins nearly straight and 
converging to a very obtuse point; anterior 
margins almost straight on the outward edges, 
but somewhat squarely arcuate in front, and 
thence descending toward the body so as to 
form Miiall lobes. 

Mead large, almost as wide as the flaring 
mantle opening, and wider than the body is 



diagrammatic repre- 
sentation of entire 
animal from tie* ven- 
tral aspect , to show 
the distribution of 
the photoepeni or- 
gans, about natural 
size. 
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near the middle; strongly compressed; flattened above, somewhat de- 
pressed below between the large, rounded eyes. Funnel broad, 
rather flat and short, not extending to the middle of the eyes; waived, 
the valve appearing as a very delicate, crescentic, pocket-like mem- 
brane on the inner dorsal wall a little way behind the aperture. 
Funnel organ not easily made out in the material available, although 
the A-shaped median organ of the dorsal wall is evident (fig. 6). 

Funnel locking cartilages straight, simple, pointed anteriorly, but 
rounded truncate at the other end, and otherwise of nearly even 
width; grooves shallow, simple, straight; margins raised and reflexed 
(fig. 7). Slender ridges on the mantle correspond as usual. 



Fig d. Lam pndiotrulhts imyalrin, nulline sketrli (if the funnel region t IHi], 
X 2}; an., anus; plmt., anal photophores; \\, valve; v.o., median pad 
of funnel organ. 

Fig. 7 . —Ijiimpadioti ulhis mrifahin, camera outline of lefl funnel earl ilago, [ I 10), 
X S. 


Sessile arms little attenuate, the longest over two-thirds as long as 
the mantle; unequal; somewhat mutilated in the specimen at hand, 
but the formula of relative length apparently 3 = 2,4, 1; dorsal arms 
notably shorter and less robust than the remainder. Outer margin 
of ventral and third arms keeled, the second pair more obscurely so, 
and the dorsal pair merely angled. On all the arms except the 
dorsal pair the keel terminates in a very delicate, transparent carina 
of membrane. The third arms in particular bear a strongly trabecu- 
late hyaline membrane along their ventral margins, though all the 
arms possess well-developed swimming membranes homologous with 
these. Sucker-bearing portion of arms compressed; the suckers 
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in two rows, minute on all the 1 arms, hut excessively so on the ventral 
pair. On a horny ring from one of the distal suckers of the left, 
third arm, 1 count seven teeth along the upper margin, the central 
ones (^specially being long, slender, closely spaced, and rather bluntly 
pointed. 

Tentacles cylindrical, over twice as long as the arms; robust at 
base, thence tapering rapidly to the slender club, which is scarcely 
or not at all expanded (PI. VIII, tig. 3). Suckers of club in four much 
compressed rows; minute; basin-shaped; the horny rings of the 
largest armed with 9 13 slender acute teeth along the upper semi- 
circumference (figs. S, 9). 





Fig. S. — LnmpadioLuthis mcgaleia , oral view of a median sucker from the left 
tentacle club of the type [41G], X 70, eamera outline from a mount 
in balsam. 

Fig. 0. — Lampariiotcuthis mcgaleia , nearly apical view of a similar sucker [411)1, 
X 70, eamera outline from a mount in balsam. 

Fig. 10. — Lampariiotcuthis mcgaleia, optieal section of second photophore from 
base of left tentacle of type [4IG], eamera sketch from mount in 
balsam, X 15. 

Buccal membrane eight-pointed; the lappets light colored, but 
the delicate intervening membranes dotted on the outside with dark, 
wine-colored to brownish chromatophores. 




Fig. 5. Fig. 11. 

Fig. 5. — Lam pad iotcuthis mcgaleia , left eyeball, seen from below in outline, 
showing position of pho topi i ores, X li- 

Fig. 11. — Lam pariiotcu this mcgaleia, basal photophore from left tentacle of type 
[410], seen in optieal section, X 15, camera sketch from mount in balsam; 
chr., chromatophores; phot., photogenic organ; st., stalk of same. 
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Subocular photophores large, circular in outline, whitish; four 
in number on each eye; three, of which the median is somewhat the 
smallest, occupy the usual situs on the ventral periphery; the fourth 
is larger than any of these, and situated just within the boundary 
of the pupil, at a point almost exactly behind the centre of the lens 

(fig- 5)- 

A series of four large ovoid photophores appears embedded in the 
stalk of each tentacle below the club, the three proximal ones occupy- 
ing the proximal half of th(‘ tentacle, t he distal one somewhat isolated 
from the others and near the club. At the extreme bast 1 of tin* 
tentacle borne on a short stalk on its outer side appears a spherical 
photophore, which is almost wholly concealed in preserved specimens 
by the tentacular sheath. It is distinctly larger than even the most 
proximal of the organs just described, and judging from its outward 
appearance only I think it will prove to be entirely different in 
structure text fig. 11 (PI. VIII. fig. 4). 



Fin. I '2 Lam jHflwh nlhis nut/ah in, camera draw mu nf ghwliifs of typ« MU. 
dorsal aspect, / .‘F 

Kin. la. hnn Junhntt nthiM nm/ohm, Ventral View nf pn-lermr extremity of 
I'lndiii" [-11 ll|. / is. camera “ketch. 

Fi^. II Mortal view nf “a me, “ante '.calc. 
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In addition to tin* above art* t he * following int rapnlliul luminous 
organs: 1. A roundish, swollen, brownish organ on each side of 

the cavity, a little behind the anu>. 2. A very largo, elongate- 
pyriform, bright, silvery organ at the base of each gill, near t ho 
middle of the cavity. 3. A bright silvery tubercle, larger than the 
anal organs, but very much smaller than tin* branchial, situated 
behind the viscera in the medio-ventral line nearly at the tip of the 
body (fig. 4). 

(iladius of simple Enoplotcuthid structure, the rhaehis free in 
front and broadest at the apex; thence tapering quite rapidly to a 
narrow point; wings thin and delicate, sharply angled in front of 
their middle, when' each is about three times as wide as is the stem 
at the same level: they extend along the posterior two-thirds of tin' 
gladius, terminating around the point of the rhaehis to form a slight 
posterior concavity, which is hardly spoon shaped, and is certainly 
not to be called a cone (figs. 12 14). 

Color in alcohol: mantle brownish white, dotted with pale ehro- 
matophorcs; head and ventral aspect of the funnel darker, due to 
t he more numerous dark chromatophores; eyes dark slate color, 
the lenses pearly white; arms and tentacles pale like the mantle. 

Type - A rather poorly preserved female (?) [S. S. B. 416]. It 
is minus one tentacle, and a little macerated, but is in good enough 
condition to be described as above. 

Type Locality— A beach on Sunday Island, where the single 
specimen was picked up by Mr. R. S. Bell in 1910. 

Measurements. 


mm. 

Total length So 

Length of mantle, dorsal SO 

Tip of body to base of dorsal arms 39 

Length of fins, extreme 17 

Width of fin 14 

Width across fins 30 

Anterior width of mantle 15 

Width of neck 7 

Width acre>» eyes 14 

Length of head 10 

Length of funnel 9 

Length of right dorsal arm 17 

Length of left dorsal arm 154- 

Length of right second arm 134- 

Length e>f left second arm 204- 

Length e if right thirel arm 104- 

Length of left thirel arm 214- 

Length of right ventral arm 22 

Length of left ventral arm 22 

Length of right tentacle 244- 

Length of left tentacle 47 

Length of club of left tentacle 7 


NATURAL SCIENCES OF PHILADELPHIA. 


1916 .] 


Oi 


Remark#.— In spite of its wholly dissimilar gkulius. this little 
species reminds one more strongly of the two Lycoteuthid genera, 
Lycoteuthis and X ema tola m pas , than any other group, and this is 
probably due to the one fact, more than any other, that the photo- 
genic complexes are so strikingly similar. That of tin 1 L. nwgaleia 
is accordingly summed up in the accompanying table, which also 
repeats the figures for L. diadema and A . rajahs given in my earlier 



L. 

A*. 

L. 

Position of Photophores. 

diiulvina. 

rajahs. 

megalviu. 

On eves: 

Ventral periphery 

10 

10 

C> 

Lateral 



n 

( )n arms: 

Tips of dorsal arms 

Tips of dorso-lateral arms .. 

Ventro-lateral arms 


2 

■) 

i Y2 + 


On tentacles: 

At base 

Along the stalk 

4 

4 

s 

W ithin patlial chamber: 

Anal 

*> 

2 

• » 

Branchial 

• > 

• > 

• ) 

Abdominal 1 

1 

1 

1 

Posterior extremity of body 
Total 

oo 

•> 

1)0 — 



Although in each of the three species subocular, tentacular, and 
intrapallial organs are well developed, the table helps to emphasize 
differences which may be more important than tin* similarities. 
Then again, although I have not yet had opportunity to work out 
the histology of any of these structures in Latnpadioleulhis , the 
external appearance of its tentacular photophures is not at all like 
the deep-seated organs of the Lyeoteuthids, while tin* curious organs 
protruding from the base of the tentacles fail to resemble anything 
known to me. The single pair of enormous silvery photophores at 
the base of the gills is also distinctive as contrasted with the belt of 
five smaller organs possessed bv the Lycoteuthid genera. 

The occasion is very tempting to add a little generalizing on the 
possible significance of such striking differences in the luminous 
pattern of eephalopods, especially since the constituent organs are 
so evidently polyphvletic in origin, but this had best be reserved 
for some future opportunity. 

'I have followed prevailing linage in classifying the mtiis of dim* organ* 
situated between the branchial pair in Lyntit nth is and A t mafnlmn i»i* a> abdomi- 
nal, though it seems lo me more rational to consider them in relation with the 
branchial organs than with the isolated posterior organ. 
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At any rate it is remarkable that the Sunday Island beaches 
should yield so extensive a scries of bizarre types, and that with 
the exception of an oininastre- 
phid every squid collected 
there is the possessor of sys- 
tems of dermal organs which 
we must assume are photo- 
genic. 

Family ENOPLOTEUTHIDJE. 

Ci-mis ABRALIA Gray, 1M9. 

12 Abralia astrolineata Berry, BUI. 

11114. .1 britl in a s t rol i it cal a 
Bcrrv, Trans. X. Z. lust., 40, 
p. 1 if>, pi. 10. 

An illustration of the ten- 
tacle club of this species is 
supplied in fig. 1 5, and of a hook therefrom in fig. 
1(5. 

The statement on p. 145 of the original de- 
scription regarding the discrepancy in the num- 
ber of hooks on the two tentacle clubs of the 
type specimen is just reversed; the right club 
-hows a fifth hook, the left only the four large 
ones. 

Genus ABRALIOPSIS Joubin, 1S96. 

13. 1 Abraliopsis hoylei I’feffer, iss-i). PI. IX, fig. l. 

?lss4. K no plot i ul his IlnyUi Pf offer, Ceph. Hamburg Mus., p. 17, fig. 22-22b. 

?1S00. Abraliopsis Hoylei .Joubin, Bull. Soc. Sri. Quest, 5, |). MM, etc. 

191 1. /Abraliopsis hoylei Berry. Trans. X. Z. Inst., 40, p. MS. 

The specimen previously recorded [S. S. B. 400] is now figured 
on PI. IX, fig. 1. 

i 

Abraliopsis h PI IX, fig. 3. 

A small abralioid in the second collection offers some interesting 
peculiarities [S. S. B. 419], and 1 am not certain that it represents 
the same species as t he* preceding, though this will quite likely prove 
to be the case in tin* end. 

The only doubtful character is that each arm of the ventral pair 
appears to terminate in a slender filament instead of the usual 
beaded photophores, but these filaments are quite badly damaged 
in the specimen -o that their exact nature is difficult to make out. 
The two rows of hooks on tin* ventral arms persist even onto the 
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l'ig. 15 . — Abralia 
aatrolinmln, inner 
fact* of right ten- 
tacle club of typo 
[40S], X S, mainly 
a camera draw- 
ing. 



Fig. 19. - Abralia 
a at rolineata , lat- 
eral view of third 
hook from base of 
right I c n t a c 1 o 
Huh [4US|, X M0, 
camera drawing 
from mount in 
balsam. 


1910.] 


NATURAL SCIENCES OF PHILADELPHIA. 


r> 9 


base of the filaments. Otherwise the specimen i 
Abraliopsis. 

The tentacle club much 
scribed 


in 


•o* e 

„ 9 a 


90 ( f 


There 


rc 

in 

arc 


sembles that of the 
my form(*r paper, 
four large slender 


s a fairly typical 
preceding, as de- 



v 

t 


V 


F ig. Is. -Abrnlinit- 
sis (? i, late r a ! 
v i r \v of 1 a r g r 
liook from lrfi 
l e n \ a c I <• cl u l> 
[ lib), X RD, caif.- 
era drawing from 
ir.ounl in babani. 


’ig. 17. — Abraliojh- 
sis (?), inner face 
« »f righl tentacle 
club of young 
specimen [411* |, 
X l.j, free - band 
sketch f r o in 
mount in balsam. 
The arrangement 
and number of 
the di<tal "tickers 
is only approxi- 
mated. 


hooks in the ventral row, and 
three (or four?) small ones in 
tlie dorsal row, the latter being 
succeeded proximal ly by two 
minute suckers. The distal 
portion of the club is occupied 
by the usual four rows of small 
suckers. 1 can make out only 
two suckers in the fixing ap- 
paratus (figs. 17, 18). 

The photogenic organs of t lu* mantle are dis- 
tributed longitudinally in bands and lines. 'There 
is a conspicuous, clearly defined space free of 
photophorcs along the mcdio-vcntral line. Hound- 
ing this on either side is a roughly triserial, 
band-like aggregation of photogenic organs, the 
central members of which tend to be larger 
than the lateral ones. This 
laterally by a single scries 
photophorcs, more or less 
weak series of small organs 


band is succeeded 
of large and small 
in alternation. A 
is then followed bv 


a very distinct single line of photophorcs, beyond 
which the organs arc seal tering and less regular. 
There are eight rows on the ventral aspect, of 
the head, and the rudiments of perhaps as many 
on tlie funnel. Kucli central arm bears two row". 
The two terminal photophores of the snboeular group are con- 
spicuously larger than tin* three median ones and of the latter tlie 
central organ is in its turn a little the largest. 


Family OMMASTREPHID^E. 

(..■rmi STHENOTEUTHIS \ < rnll. Isso 
14. Sihenoteuthis bartrainii l.« u»ur. isjl . 

1 sj 1 Lnlifio Imrlrmtm l.rMirtir, Jour. Xat. S«*i. IMuli . 2. |>. bO, |>1 < 

lss(|. Stitt tut t Ht Ins litirtmmii \ rrrill, 'Trans. Cuim. Arad Sri , p. 2’-M 
Hill. Stln nutt nthiH htirlnmm lb*rrv, Trans. X X. lns| , pi, p I Is 
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Genus SYMPLECTOTEUTHIS Pftff.r. loot) 

Symplectoteuthis oualauieusis (Lesson, isao).] 

1M10. Loli jo nunhniit n.sis Lesson, *Zonl. Yoy. ( '< >< (ii il]i k , p. 1210, pi. 1, fij*;. 2. 
1000. St/mplt ctoh n( his ouolnnimsis Pfeifer, Synops. (ftgops. Ceph., p. ISO. 

It now appears that my reference of certain of the Kerinmlec 
squids to this species was premature (see further note below), despite 
the fact that the islands lie well within its probable range. 


Genus EUCLEOTEUTHIS new genus* 

15. Eucleoteuthis species (young 7). 

1014. Sijnt pUctott utlii. s wutlnniensis Berry, Trans. X. Z. Inst., 4(>. p. 14-S 
(not Loligo ouulaniensis Lesson, IN30). 

With the exception of the smallest, which "may prove to be a 
genuine Symplectoteuthis , six quite small and rather poorly preserved 
Ominastrephids in the second collection sent me [S. S. B. 421] are 
apparently referable here. A reexamination of the similar specimens 
previously reported as S. oualanicnsis , in the light of Sasaki’s recent 
work (see appended footnote), shows that these likewise should be 
included in the newer genus. On all, with the single exception noted, 
the supposed photogenic tissue is evident as a pair of narrow whitish 
bands running along the ventral aspect of the body, much as in 
E. luminom , though apparently not interrupted as in that species. 
In some of the specimens a pale oval macula may be made out near 
the mantle margin and just outside the line of the bands, but in no 
case have the maeuke at the base of the ventral arms been identified. 
Numerous other differences in the outline of the photogenic organs, 
their distribution, the shape of the fins and body, and the proportions 

2 In a recent paper (“On three interesting new cegopsids from the Bay of 
Sagami,’’ Jour. Coll. Agric ., Tohoku Impel*. l T niv., Sapporo, v. G, pp. 131-1.50, 
pi. 4y, Madoka Sasaki describes and beautifully illustrates a very remarkable 
luminous squid from TOO fathoms, off Misaki, Japan, to which he attaches the 
n imo Sgniphctnteuthis luminosn. The creature is absolutely unique among 
described eephalopods in tin* fact that the principal photogenic organs, instead 
of being >mall spherical or ovoid cysts as in most cegopsids, take the form of a 
pair of narrow, zone-like bands, extending with but two interruptions along tlje 
ventral aspect of the mantle for nearly its entire length. A pair of smaller 
macula* of similar character lie outside the terminal segments of the bands near 
the anterior margin, and a larger, ovoid, transverse organ appears at the base 
of eafh ventral arm. While tin* photogenic property of these curious structures 
does not appear to have been observed in the* living animal, Sasaki infers such a 
function from their histology. It seems to me that these characters, coupled 
with several minor features, among which may be noted the unidentate horny 
rings of the larger tentacular suckers, are sufficient to quite preclude the proper 
reference of this species to Symplectoteuthis , a genus not known to possess any 
1 iminous properties, and in which the larger tentacular rings are multidentate. 
Having conveyed these opinions to Prof. Sasaki and ascertained that he has no 
present intention of altering his original disposition of the species, I now propose, 
with his courteous permission, the new genus Eucleoteuthis, with S. luminosn 
Sasaki as type. 
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of t ho arms are evident, so that it seems possible that an undescribed 
species of the genus is before 1 us. The largest of the specimens, 
however, lias a mantle length of only 41 nun., and since wo know 
nothing of the younger stages of E. luminom , while the condition of 
our own material leaves much to be desired, a more detailed con- 
sideration of the speciology will best be deferred for the present. 

Family CRANCHIIDiE. 

* Genus MEGALOCKANCHI A Pfeffor. lss4. 

16. Megaloeranchia pardus new species. Pi IX, fip. 2 . 

Small; elongate cask-shaped. Mantle thin, smooth, saccular, 
membranous, much inflated; its greatest circumference near the 
middle, thence tapering slightly anteriorly and more so behind, 
where it comes to an acute point between the fins; maximum width 
of mantle distinctly less than half tin' length. Fins small, about 
three-tenths as long as the body; thin; semicircular; barely con- 
tinuous around the point of tin* mantle, which they exceed for about 
a t bird of their lengt h ; posterior cleft deep and very narrow. Anterior 
margin of the mantle trilobate, being conspicuously indented (almost 
cleft) in the dorso-median line, as well as to a less degree at either 
side of the funnel, the clefts marking the three points where tin* 
mantle is firmly attached to tin* head and funnel. 

Head very short and broad, the length contained in the width 
(measured to include the eyes) nearly four times; width of head 
between tin* eyes less than the depth of the eyeball. Hye> very 
large and protruding; elevated on short, massive, slightly movable 
stalks; eyeball ovate in outline, projecting obliquely downward; 
lid opening of fair size, not puckered. The ventral surface of the 
eyeball is occupied by a large, semicircular, photogenic organ, which 
forms a bluntly conical projection toward one side; another smaller 
organ of crescentic outline lies within tin* concavity of tin* latter 
(fig. Mb. 

Funnel large, thin-walled; broad at base, extending well past the 
ba>e of the ventral arms, and entirely covering the ventral surface 
of the head between the eyes; aperture ample, funnel organ well 
developed; the large hepatiform medio-dorsa! organ bear" on each 
lobe a finger-like papilla, which bends inward at the base that it 
lies almost transversely ; the two smaller laleral organs are roughly 
circular, and each has a slight indentation on the front inner margin 
(fig. 20). 

Arms short, robust, the longest but little more than a quarter a- 
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Ions as the mantle; unequal, the order of length distinctly 8, 4, 2, 1. 
Umbrella wanting. Ventral arms with a frill-like keel on the outer 
angle; keel of third arms confined to distal portion, and obscure or 




Fig. 20. 


Fig. 19. — M c(j(ilocr<inchin pnnhts, part camera outline of right eye of type [415], 
ventral aspect, X 5£; phot.*, phot. 5 , photogenic organs. 

Fig. 20 . — Mvtjdlocrnnchitt pardus, outline of funnel organ [4 to], much enlarged. 


wanting on the two dorsal pairs. All the arms have a delicate 
trabeculate swimming membrane on either margin of the sucker- 
bearing area, but this attains much its best development on the 
third pair. Suckers biserial, closely placed in each row, but the 
series slightly separated from one another on all but the ventral 
arms, where they are relatively close together; number of suckers 
varying from 14 pairs on one of the dorsal arms to lOi pairs on the 
ventral arms. Sucker apertures wide, the horny rings weakly den- 
tate on the upper semieircumference and with only rudiments of 
teeth below; even at their best, the denticles appear rather as 
strong erenulations than teeth; about 18 were counted on a ring 
from one of the larger suckers of the right third arm (fig. 21). 

Tentacles short, stout, the longer about a third again as long as 
the longest arms, or about two-fifths the length of the mantle; 
larger and thicker than any of the arms. Clubs slightly expanded; 
armed with four crowded rows of suckers, largest near the middle, 
but diminishing in size both distallv <md proximally, where they 
continue down the stalk a little more than half way to the base. 
A horny ring from one of the largest suckers on the club shows about 
20 conical, round-pointed, sometimes curved teeth, which are smallest 
on the inferior margin (fig. 22). 

Color of preserved specimen brownish cream; chromatophores 
brown; eyes bluish black ; subocular photophores bronze, sur- 
rounded by a bluish ring. Chromatophores large, scattered, elongate 
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oval in outline, conspicuously spotting the entire mantle, though 
somewhat paler vent-rally than dorsally; an underlying bilateral 
arrangement is evident, particularly in the case of the larger chro- 



Fig. 21 . — M egalocrnnrhin panlas, sucker from right third :inn of type lll"d, 
X 2N, camera outline from mount in balsam. 

Fig. 22 . — Mrfjalocranchia panlus, one of l lie* larger suckers from the right tentacle 
club of the type [-11 o], X 00. camera drawing from a mount in balsam. 


matophores; there also seems to be a certain tendency to an arrange- 
ment in zigzag lines in a transverse direction, most apparent on the 
ventral aspect. There is a single series of chromatophores along 
the medio-dorsal line, exactly overlying the gladius, which appears as 
a translucent line beneath; 21 of tin* organs can be counted to ihe 
point where the translucent area expands. 

Type . — The unique type (S. S. B. din] is in an excellent state of 
preservation. 

Type Locality A beach on Sunday Island, Kermadee CJrnup 
(R. S. Bell, 1910). 

M< astm weals. 


mm. 

Total length 

Length of mantle, dorsal 

bxtreme length of fins 1 1 

Maximum width of mantle 22 

id I h across f ins 1-t 

Width across eyes !•> 

Length of head I 

Lengt h of funnel Id 

Length of right dorsal arm 

Length of left dorsal arm • • 


Length of righl second arm 
le ngth of left second arm 
Length of right third arm 
Length of left third arm 
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mm. 

Length of right ventral arm 

10 

length of left ventral arm 

10 

Length of right tentaele 

21 

Length of right tentaele club 

«■ > 

Length of left tentacle 

lb 

Length of left tentacle club 



Remarks. — The elucidation of tlu* compact little group of squids, 
of which .1/. pardus is a typical example, lias been for me one of the* 
most difficult taxonomic problems encountered in the study of the* 
cephalopoda. All the species an* represented in collections by such 
scanty material, are so similar to one another, and the characters 
which separate them appear of such a trivial nature, that tin* de- 
scribed forms are in son* need of careful checking up by someone 
having access to the type specimens of the older species. At the 
same time, the species are quite well set apart from other CYan- 
ehiids, so that a synopsis of the genus would include only the 
following: 3 

1. Mcgalncmnchia maxima Pfeffer 1SS4. 

2. Taonius abi/ssicnla Goodrich 1896. 

8. Ilelicocranchia fisheri Berry 1909. 

4. Dtsnwk ulhis pellueida Chun 1910. 

5. Mcgalueranchia pardus Berry 1915. 

The second of these is little known, is unique in several respects, 
and may eventually prove to belong elsewhere. On the other hand, 
the first, third, and fourth are apparently not strongly differentiated, 
and it is with these that the present species requires special com- 
parison to justify its separate recognition. The specimen most 
certainly represents a species different from M. fisheri , the only 
other Mujalucrnnchia with which I have had opportunity for com- 
paring it, but to Chun’s pellueida it seems exceedingly close. The 
description and figures of the latter are not now available to me, 
but from my notes made therefrom a few years ago, I feel t hat the 
differences, though >o slight, are nevertheless too great for uniting 
the specie*. In reaching this conclusion I place reliance upon the 
almost stalked eyes of M . pardus , the immense development of the 
funnel, and the denticulation of tlu* horny rings. 

• Tin* specie* described as iJrsmoh ulhis Um.ru Verrill {Trans, ('onn. Acad. S ri. f 
5, p. 41*2 now seems to mo to bo improperly grouped with the cask-shaped, 
round-filmed form* oitod above. As J have shown in u former paper (S Uirncc, 
N s . ‘j<>, pp. t»4b-0Hb, the genus brsmolmlhis falls into the absolute synonymy 
of Taonius, so ean no longer be used here. 1 would therefore* propose for the 
reception of / ) hurra the new genus Y< rrdliU.ulhis. To name the group for 
the master of Amcriean tout hologists requires no excuse save* possibly an 
apologv for the resulting barbarism. 
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Order TETR A BRAN CHIAT A . 

Suborder XAUTILOIDEA. 

Family NAUTILID^J. 
li.nn" NAUTILUS Linn6. t75v 

17. Nautilus pompilius lauue, 17.'>s. 

1 T . Xuutihis I'oin jtilius Linin', Syst. Nat., cm 1 . X, No. 2s3, p. 701*. 

1010. Xnutilus pompilius Iredale, Proe. Malar. Sue., 0, p. 72. 

1017). Xnutilus p<on pi l ins Oliver, Trans. X. Z. Ins!., 47, p. .jjs. 

Oliver reports a broken shell washed up on the beach at Sunday 
Island. 

18. Nautilus macromphalus Sowrrby. N\ 

ls ls. XnutUns murnuuplmhis Sowerhy, 'Flies. doneh., p. 104. pi. Os, figs. 4, .*>. 
1010. Xnutilns mtK'nnn plmlus I redale, Proe. Maine. Sue., 0, p. 72. 

1017). Xaulilns mucromplmlus Oliver, 'Frans. XL Z. Inst., 17. p. 7»7>s. 

Oliver reports a broken shell washed up on the beach at Sunday 
Island. 


Bihliohraphv of Kermadec Island Cephalopods. 

Biiuky, S Still.mw. 1013. Xematolampas, a remarkable new ccphalopod 
from tin* South Pacific. Biological Bulletin, Vol. ‘27>. pp. 20S-212, I t <*xi 
lilt., August, 1013. \ X< nmtnlompas rnfulis, new mentis and speeies. ) 

101 1. Xoles on a eolleelion of ccplialopods from the Kemiadee Islands. 

Transaction" Xew Zealand lustilute. Yol. lt>, pp. 131-110. text lig". 1—1, 
pis. 7-10. .Juno, 101 1. (live^ notes on 0 species, including Polypus nhn n , 
I*, ki rnuuho.nsis, and Abrulut astrolinmtu, new species. 

Hoyle, William 17. |ss7> Diagnose* of new species of dephalopoda roller! oil 

during (he cruise of H. M. S. “ ( 'liallenger. " Part I. 'Flie f tetopnda. 
Annals and Magazine of Natural History 7>), \'ol. 1 7), pp. 222- 23h, March, 
|SS.V iAmphilntus pilayicus, new genus and "peeies. 

— Iss7»//. Brief notice of the *’ ( ’liallenger ” ( Yplialopoda. Narrative 

dludlengcr Kxpedition, Yol. I. pp. *200 271, [1-7], lig". 10F> 100, lss7» Figure 
of . I /// pliitn tus pt httprus, 

1 vs.V). Preliminary report on (lie dephalopoda eolleried l»y II. M S. 
*' dhallenger. " Part I. 'Fhe (tetopoda. Proceedings Koval Society of 
Kdinhurgh, Vol 13, pp 01 II I, rut*. August, |ss7>. 

I SSI i. Keport on the deph dopoda eolleelCfl I * y II M.S "• liallenger ' 
during tin* years |s73 |s7fi. Yovage of the ('liallenger, \ol. Hi, pp t \i. 
1 2 hi, 0 fig". ill le.xt , pB. 1 33, Issti Three species, ('irmb utlut no map n*i ", 
Amphilrtlus pilmpcn , and hlulom rirrnrn.su , reported from near lie 
Kermadec" 

IkKDU.r., 'Fom. 1010 ( )n marim Mollu*ca from the Kermadec Bland" ami 

on the Sinii"ig« ra apex Proceedings Malaeologienl >oei< i\, London 
Yol 0, pp. i is 7*. » . .Manli PHO Lmt reprinted in Proe. \ Z Imf . BHO. 
p. 7)7 , full (lliver: ll\ e "pern - of oheM-hearing eephalnpod" !l"led 

<h.i\u<, W K. B |0|| Notes on reptile* and mammal" in Hu Kerin, dee 
Bland" Transact ion> X« w Zealand limlilute, \'o| 13, 1010, pp 7i37» 7i3U. 

July, 1011 M< n?ioii" a fragment of an undetermined giant pud e i"t 
Ilf » on the he-ieli, p V.li 

1017). 'Fhe Mollu- i of tin* Ki nnadee Bland" 'France i loii" New 
Zealand Institute, \ <*| 17. pp 7)00 7>iis. pB 0 1*2, Julv PH7) « 

risnm(\ of previo is i* ord", the eeph dopod" on pp. 7>7>s Til »<i. 
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Explanation of Plates VI, VII, VIII, IX. 

Plate VI. Kip. 1. Argonautn species, female. Mantle laid open to .show the 
male heetoeotylus in situ within the cavity [S. S. B. -103] (X 10. 

Kip. 2. — I'olijpu. s olirtri Berry, female. Dorsal aspect of type [S. S. B. 105], 
about natural size. 

Plate N il. — Kip. 1. — Xcnmtolampas rnjalis Berry. Distal portion of riplit 
third arm of type (S. S. B. 101) j, photographed by rellected light from a 
mount in balsam (X 2). 

Kip. 2. — Xumitolam pas regulis. Proximal portion of same preparation 
(X SJ). 

Kip. 3. — XcnuUolampas rcgalis. .Median portion of the terminal filament 
of the ripht third arm (X 8J), photographed from the same preparation. 

Plate Vlll. — Kip. 1 . — himpmlioU uthis mvgnlviu Berrv. Dorsal aspect of type 
[8. S. B. -116) (X lj). 

Kip. 2. — Ventral aspect of same, same scale. 

Fig. 3. — L'impiuliotcuUlis nmjalvia. Tentacle club of type, from mount in 
balsam (X 7). 

Kip. 4. — Lainpwlintruthis mcyaUiu. Base of tentacle from same preparation 
(X 7), showing the two basal photophores. 

Kip. 5.- XtmatoUmipas rvgalis Berry. Subocular photophores from ripht 
eye of para typo (S. S. B. 410] (X 7); photograph of inner surface from 
mount in balsam. 

Plate IX. — Kip. 1. — - Abraliopsis hoylci Pfeffer ?. Ventral aspect, of immature 
female (S. S. B. 400) (X 2). 

Kip. 2. — $1 egalocranchia pardus Berry. Ventral aspect of type [S. S. B. 115] 
(X 2). 

Kip. 3 . — Abraliopsis (?), species. Ventral integument of very young speci- 
men [S. S. B. 410), showing the distribution of the photopenic organs; 
photographed by reflected lipht from a mount in balsam, stained with 
Delafield’s hematoxylin (X 6). 

Note. — I am indebted to my friends, Edward A. Cornwall and Leroy Childs, 
for most of tlie photographs used in the accompanying plates. Thanks arc like- 
wise due to both Messrs. Iredalc and Oliver for many incidental favors. 


